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Abstract 
Agricultural commodity prices experienced higher increases beginning in the second half of the 2000s. The rises were fueled by 
numerous factors, high energy prices, weak dollar, investment fund activity, the combination of adverse weather conditions, the 
diversion of some food commodities to the production of biofuels, and government policies such as, including export bans and 
prohibitive taxes brought global stocks of many food commodities down to low levels. Extreme price spike and volatility in 
agricultural commodity prices creates negative effects on macroeconomic instability, posing a threat to food security in many 
countries. In Turkey, agricultural employment rate, which has been decreasing since the mid-90s, unexpectedly rose between 
2006-2009, and it is continuing to increase. In this context this paper analyzes that is there any relation between agricultural 
employment, and international agricultural commodity price increases in Turkey by using VAR method. Results show that there 
is a relationship between agricultural commodity prices and agricultural employment. Also we have empirical evidence about the 
relation between agricultural and non-agricultural employment. It is indicated that agricultural employment effects on non-
agricultural employment but the opposite effect is not valid. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
The share of agricultural employment in Turkey has been decreasing since1960s in the duration of economic 
development. The declining trend in agricultural employment, however, has been reversed since 2007. Agricultural 
employment increased by 17 percent between 2007 and 2010, from 4,867 thousand to 5,683 thousand, and its share 
in total employment increased by 1.7 percentage points above its 2007 level. The agricultural sector has therefore 
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expanded in seven of the past eight years, despite the destructive effects of the global financial crisis. 2011 was a 
boom year for Turkey's agriculture. According to official statistics, the sector, which accounts for 5.6 million jobs 
out of around 25 million in total, grew by 5.3 per cent in the first three quarters of the year. This large increase 
raised many questions about the mechanism behind the transformation in the agricultural sector (Gursel and 
Imamoglu, 2012).  
One of the explanation for this increases that could be the increase in world food prices. There was a surge in 
agricultural prices in the world starting a few years before the crisis. In mid-2008, the world experienced large 
spikes in key global food prices. The World Bank Food Price Index rose by 60 percent in the course of just a few 
months of 2008, and international prices of maize, rice, and wheat increased by 70 percent, 180 percent, and 120 
percent, respectively, compared to the mid-2007. After 2008, world food prices spiked twice. In early 2011, the 
Bank Food Price Index, after declining by 30 percent from mid-2008 to mid-2010, rose sharply, reaching its 2008 
peak again in February 2011. Then, in mid-2012, world food prices escalated again. The Bank Food Price Index rose 
14 percent from January to August 2012 as world maize prices soared to an all-time high in July 2012, surpassing 
their 2008 and 2011 peaks and rising 45 percent within a month. Price spikes and volatility are likely to continue for 
the foreseeable future, with persistent uncertainty on the supply side, including continued low grain stock levels, 
against projected rising demand and the inherent low responsiveness of the global food system to shocks (WB, 
2013). On average over the coming decade, prices in real terms of cereals, rice and oilseeds are projected to be 10% 
to 35% higher than in the past decade (OECD, 2008). The OECD-FAO Agricultural Outlook 2013-2022 expects 
prices to remain above historical averages over the medium term for both crop and livestock products due to a 
combination of slower production growth and stronger demand, including for biofuels (OECD-FAO, 2013). 
While higher food prices are a threat for many poor people in developing countries who spend nearly 60-80 percent 
of total budget on food (Mitchell, 2008, von Braun, 2008), it could also represent an opportunity for those who are 
making a living from agriculture. Most of the poor households in developing countries live in rural areas and are 
both producers and consumers of food commodities and hence there are gainers among them (Tefera, 2012). It is 
clear that high food prices benefit poor farmers who are net food sellers, and hurt poor food consumers in urban 
areas. Low food prices have the opposite effects. In each case, the net effect on poverty depends on the balance 
between these two effects.  
Agricultural employment started increasing in Turkey as agricultural prices followed the world trend and increased 
relative to industrial goods. I investigate in this paper if it is possible that the increase in agricultural prices caused a 
rise in the potential income of the households engaged in agricultural production or not. 
 
Gursel, Imamoglu, and Zeydanlı (2010a,b) analyzed the data of the Household Labour Force Survey from the 
perspective of Harris and Todaro (1970). Looking at changes in earnings in agriculture and changes in the 
population of young in different regions of Turkey, they argue that observed increase in agricultural goods prices 
increased the incomes of those in agriculture. This implied labor to move towards the agricultural activities. In 
addition, the current crisis reduced the opportunity cost of working in agriculture, as employment in other sectors 
became harder and, which pushed the young population (new entrants to the labor force) to agriculture.  
Şengül and Üngör (2011) used a multi-sector general equilibrium model, in which employment share in agriculture 
is determined solely by the subsistence constraint and labor productivity in agriculture,where sectoral productivity 
growth rates are treated as exogenous to answer this question and that an increase in agricultural employment since 
2008 is mainly due to the declining productivity growth in agriculture. They do take a different stand on the 
determinants of agricultural employment than many participants of the recent public discussion in Turkey (see 
Gursel, Imamoglu, and Zeydanlı 2010a,b). They argue that agricultural employment has the unique property of 
producing to meet some subsistence level of agricultural goods, resulting in a strongly negative correlation between 
employment and productivity in agriculture as supported by both the theory and the data. The rise in agricultural 
employment in recent quarters is mostly the response to the low agricultural productivity. This argument explains 
not only the majority of the increase in share of agriculture in employment, but also the rise in the relative price of 
agriculture.  Gürsel and Imamoglu (2012) used a two sector small open economy model to analyze the effect of 
changes in world agricultural prices on sectoral employment. They use panel data covering agricultural prices and 
production, non-agricultural wages, employment and regional inflation between 2004 and 2010. They find that 
agricultural prices play an important role in explaining the observed variation in agricultural employment in Turkey. 
They fail to find evidence on the effect of non-agricultural wages on agricultural employment. 
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This paper is organized as follows. Section 2 explains data used and the model. Section 3 shows the model’s 
impulse response functions and variance decomposition. Section 4 concludes. 
2. Data and Model 
In this model, variables are agricultural employment (LAGE), non-agricultural employment (LNAGE) and 
agricultural produce prices (LAPP). The data I used are monthly data and the time period is between 2005:2-2013-6. 
Data were transformed to natural logarithm in the model, and also all variables are seasonally adjusted**.  
Multivariate simultaneous equations models were used extensively for macroeconometric analysis when Sims 
(1980) advocated vector autoregressive (VAR) models as alternatives. The vector autoregression (VAR) model is 
one of the most successful, flexible, and easy to use models for the analysis of multivariate time series. It is a natural 
extension of the univariate autoregressive model to dynamic multivariate time series. The VAR model has proven to 
be especially useful for describing the dynamic behavior of economic and financial time series and for forecasting. It 
often provides superior forecasts to those from univariate time series models and elaborate theory-based 
simultaneous equations models. Forecasts from VAR models are quite flexible because they can be made 
conditional on the potential future paths of specified variables in the model. In addition to data description and 
forecasting, the VAR model is also used for structural inference and policy analysis. In structural analysis, certain 
assumptions about the causal structure of the data under investigation are imposed, and the resulting causal impacts 
of unexpected shocks or innovations to specified variables on the variables in the model are summarized. These 
causal impacts are usually summarized with impulse response functions and forecast error variance decompositions 
(Zivot and Wang, 2006). 
One important characteristic of a VAR(p)-process is its stability. This means that it generates stationary time series 
with time-invariant means, variances, and covariance structure, given sufficient starting values. According to the 
results of the Unit Root Tests in Table 1, three variables are nonstationary at level, intercept, trend, and 
they are stationary in first difference. After this stage variable’s first difference is used for the model. 
Table 1: The Results of Unit Root Tests  
Variable ADF (level) ADF (-1) PP(level) PP(-1) 
LAGE -0.487379 -9.047136* -0.678204 -9.109935* 
LAPP -0.535105 -9.568597* -0.563607 -9.610474* 
LNAGE 0.107491 -7.093699* -0.049162 -7.228464* 
Note: “*” is implied that provided stationary in % 1 critical value, Akaike Information Criterion (AIC) was used for 
to determine lag order.  
An important preliminary step in model building and impulse response analysis is the selection of the VAR lag 
order. In this study I use some commonly used lag-order selection criteria to choose the lag order, such as AIC, LR 
and FPE. According to the result as following table, the model’s lag order is selected VAR(1). After that I work the 
Granger causality test, the result as Table 3. 
Table 2: VAR Lag Order Selection Criteria 
 Lag LogL LR FPE AIC SC HQ 
0  823.1908 NA   1.99e-12 -18.43125  -18.34737*  -18.39744* 
1  833.9031   20.46157*   1.91e-12*  -18.46973* -18.13419 -18.33448 
2  838.0832  7.702625  2.13e-12 -18.36142 -17.77421 -18.12473 
3  841.7359  6.484745  2.41e-12 -18.24126 -17.40239 -17.90313 
 
 
** Agricultural employment and non agricultural employment data were sourced from TUIK (Turkish Statistical 
Institute) and they were seasonally adjusted by TUIK. Producer price variable is from TCMB (Central Bank of 
Turkey) It was adjusted according to Census X12 method by author. 
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4  845.6223  6.637376  2.71e-12 -18.12634 -17.03582 -17.68678 
5  853.6603  13.18585  2.79e-12 -18.10472 -16.76254 -17.56373 
6  861.9551  13.04801  2.85e-12 -18.08888 -16.49503 -17.44644 
7  869.9931  12.10222  2.95e-12 -18.06726 -16.22176 -17.32339 
8  873.4304  4.943445  3.39e-12 -17.94226 -15.84509 -17.09695 
9  878.3002  6.675475  3.80e-12 -17.84944 -15.50062 -16.90270 
10  890.6379  16.08063  3.61e-12 -17.92445 -15.32396 -16.87627 
11  898.4950  9.711067  3.82e-12 -17.89876 -15.04662 -16.74915 
12  905.0078  7.610444  4.20e-12 -17.84287 -14.73907 -16.59182 
Table 3: Granger Causality Test Results 
Variable F statistic Prob. 
Ho: DLAPP is not granger causality to DLAGE 5.802928 0.0549 
Ho: DLNAGE is not granger causality to DLAGE 0.255276 0.8802 
Ho: DLAGE is not granger causality to DLAPP 0.159704 0.9233 
Ho: DLNAGE is not granger causality to DLAPP 0.178932 0.9144 
Ho: DLAGE is not granger causality to DLNAGE 3.325922 0.1896 
Ho: DLAPP is not granger causality to DLNAGE 1.918994 0.3831 
From this result, we can have that when the cause variable is DLAPP, the p value of the test is 0.05. We can reject 
the null hypothesis. That’s mean DLAPP have Granger cause relationship with DLAGE. 
3. Results 
Impulse-Responses  
 
Variance Decomposition 
Variance Decomposition of DLAGE     
PERIOD S.E. DLAGE DLAPP DLNAGE 
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 1  0.015313  100.0000  0.000000  0.000000 
 2  0.015551  97.73778  2.252519  0.009706 
 3  0.015555  97.70586  2.283574  0.010568 
 4  0.015555  97.70487  2.284461  0.010670 
 5  0.015555  97.70484  2.284482  0.010681 
 6  0.015555  97.70483  2.284483  0.010683 
 7  0.015555  97.70483  2.284483  0.010683 
 8  0.015555  97.70483  2.284483  0.010683 
 9  0.015555  97.70483  2.284483  0.010683 
 10  0.015555  97.70483  2.284483  0.010683 
 11  0.015555  97.70483  2.284483  0.010683 
 12  0.015555  97.70483  2.284483  0.010683 
 
Variance Decomposition of DLNAGE     
PERIOD S.E. DLAGE DLAPP DLNAGE 
 1  0.004373  0.165547  1.624910  98.20954 
 2  0.004720  3.043106  2.420147  94.53675 
 3  0.004759  3.437136  2.392483  94.17038 
 4  0.004763  3.491680  2.388095  94.12023 
 5  0.004764  3.498472  2.387552  94.11398 
 6  0.004764  3.499284  2.387488  94.11323 
 7  0.004764  3.499379  2.387481  94.11314 
 8  0.004764  3.499390  2.387480  94.11313 
 9  0.004764  3.499391  2.387480  94.11313 
 10  0.004764  3.499391  2.387480  94.11313 
 11  0.004764  3.499391  2.387480  94.11313 
 12  0.004764  3.499391  2.387480  94.11313 
 Cholesky Ordering: DLAGE DLAPP DLNAGE     
 
4. Conclusion 
In this paper, I try to examine the possible relation between agricultural prices and agricultural employment in 
Turkey. According to the results of impulse responses function and variance decomposition among three variables, 
Variance Decomposition of DLAPP     
PERIOD S.E. DLAGE DLAPP DLNAGE 
 1  0.022429  0.714873  99.28513  0.000000 
 2  0.022462  0.985425  99.00504  0.009536 
 3  0.022463  0.990309  98.99928  0.010411 
 4  0.022463  0.990559  98.99893  0.010515 
 5  0.022463  0.990574  98.99890  0.010527 
 6  0.022463  0.990575  98.99890  0.010528 
 7  0.022463  0.990575  98.99890  0.010528 
 8  0.022463  0.990575  98.99890  0.010528 
 9  0.022463  0.990575  98.99890  0.010528 
 10  0.022463  0.990575  98.99890  0.010528 
 11  0.022463  0.990575  98.99890  0.010528 
 12  0.022463  0.990575  98.99890  0.010528 
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there are two important points. First one is that changes in agricultural prices influence to agricultural employment 
in Turkey. But the effect is not big. I think why I have so result is that this study is not regional, and doesn’t involve 
agricultural wages. Probably the price effect on employment might have been locally and agricultural wages is 
important for employment. Second important point is that non-agricultural employment has no effect on agricultural 
employment, but on the contrary agricultural employment has.   
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